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(57)Abstract: 

PURPOSE: To secure the highly reliable recognition of a 
scanned code regardless of that the optical distortion of 
a scanning light bead reaching to the outside of a focus 
is allowed. 

CONSTITUTION: This device successively guides the 
scanning light bead 13 whose diameter is shorter than a 
basic scanning length B1 and is slightly larger than the 
basic scanning length B1 at most on modules 16-22. In a 
light receiver 15, light reflected from the code among the 
light of the scanning light bead 13 is received and 
electric signals are transmitted. Continuous plural pulses 
are formed by differentiation and rectification. Between 
the prescribed height of the two side faces of the 
pulses, a differentiation stage 26 and a rectification and 
counting stage 27 are connected to the light receiver. 
Respective counted results are stored in a memory 29. 
The selection stage 30 of the two modules recognizes 
the observed width M' of the two continuous modules as 
the unit number of the basic scanning length 81. A 
correction stage 31 corrects respective module widths to be a value closer to an observed 
module width based on a correction value stored beforehand. 
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(14) ^'fYT^z.tizX^m'Sm'^^:^^^-^^ (1 

6 . .17. 1 8. 1 9. 2 0. 2 1. 2 2) (/^mWlicr^ 

<>xnmkmM^^:itt. 7l£'3S^e^'-K (:i 3) o^mM 
^^nrz=i-\^^ (1 1) 60i^M;'pfbc/;>ixa^l-^^§:«^ 

(15) (Om^\CX^)^-:^'^-^^tt. #-^>?zr-/PCO 
—JU (16, 17, IS, 19, 20, 2 1 ) COshUlJ^ 

fc, -r-:^ (2 5) \zMJt^i'^^/i-->^\zmmmm^^^' 

v^^— /i^ilis (M) /jSiy:^7t£-jM-^ (Bi) </:>er7ii(^'3l^^^ 

CO R# Hi] ri^J ;^ >^ . i" /j: ^ v> ^ — y n|>S ^ '^^M^^ 

^ (B 1) (7:):::i-^:y hl^tc J: o T?i^^-7ii1-^ ^ J: «9 n 

-K (1 1) (Dmmo>nm^^m\-m^ivfcWo (m' ) 

/p^jRi^jSCir^n-^fi-'S— i^B(^>'^V^;7. (4 1) ^Md^ 

-r^fcJ^ic. (15) r'S^b/c^(cmb/c«i^ 

:5>4o J: U*Mi>(£(/,:»^J-* ^ /j: ^ mrUf-^^-g^^T (15) 

r»^h:>^:y!- (2 4) ^ift'X^xmmT^ :i 1 1 ^ 

mmt^ t ^) mm ^ /ii v r ^ j: ^ . m-A^mm ^ 

(Bi) </:)rr7ii(O^Si:fSc»if ^ooifM (N4) 

v?c2.— /U(16. 17, 18, 19, 20, 2 1. 2. 

2 ) {c J: t:) mr& ^ it ^5 illl^HS*:; J: UHtSi/j^ h 4^ -5 ^ — K 
( 1 1 ) XP)^^ ttij\:L^ W\1^(DmomW^iy=^—/^ 
(16, 17, 18. 19, 20, 21) i'a J: WTr^E^^'^ 

m^^^^^ (Bl) (2 5) ^^itr:=i 

-K (1 1) ^m^-^^^:}mxp?<>x . 

hivX^^^-^—^(Otzi^s> oXj^^^ii' o ^ ^ — yi/ 

(16.17, 18. 19, 20. 21) (Omm^W^ii 

'^'^^ix(D=2>'^^^^-i^3 >^{zML-xmcm'r^^ixxi^ 

^v?^— yuijiM (M' . N4) icMi-'S^aiiJ^i^^— ynfraco 
i^ll^MiiEi--5ffljEfffi(cJ: . 2 otDigj^i--6^ v^^- 
zu ( 1 6 , 17, 18. 19. 20,21) oyMM'^i^ 

^-M^ (M' ) ^^'P^j:< t h i&mtmi'^^t 

HijtS2ocOigjj0ci-^^v>^— /U (16. 17. 18. 1 

9. 2 0. 2 I) (Dm^'^ioit\cM-^~^^m^J:miEm^ 

[ii^nkiS2i 7fe^^b^-K (13) (/>mm-m->^7k^ 

(Bl) J:9Mv^r<?:^#i^<hi-'5M^I^Jlilctil^ 

— yu(l6. 17, 1.8. 19;- 2 0. 2 1. 2 2) <D 

^iS(cfi^o-c^'jE:5tt'- K (13) ^mmm^MM'^ 



(2) ¥fmW^7- \ 5 2 8 5 2 

im^\OW.4] -^d-^v^^— yl^ (1 6. 17. .18. 1 

r 

9, 2 0, 2 1) </:)i*ll^(^^::^^— yi^iIiM^^fifi/AlililE^i^ 

zv—MJ^iiom (MK) {ci^t^iffiv^fo^T'^D^xir^-irr^Sfi:^ 

t-r^Ml^^K 1 6 oov^i"iL/j^ 1 m^ut\^(o-j7m. 
:i t ^W{^ t -^'^nmrn 1 7b^ 8 (;ov^-r;j^/J^ 1 fllcBE^S 

20 [m^\m9\ ^x(Dnm\'^i^^-Mv^ (m' ) t^^:^ 
^^■^^ (B'l) <DT-mrcfm^\^';^ym^n^:Lt^m 

i'^sfpiui 1 7!/3£ 8 </:)v^riL/j> 1 ilicWiiimco::^jrl^ 

[r^^^krg 1 0 ] %mm^mcm^\'^xmifM^iK^:^^ 
fz.mc^ d-^4^< ^ t.^- Kq^ (11) (c^^iL^if^ii^ 
v^z2-— yu- (i 7) zi^—M^tm— tfs:^B,-X\^Wc. 

Xh^fj\ ^fcliiMfiff^S^v^^-y!/ (1 7) (cio^ 

-^t^m-A^^i^m ^ ( B 1 ) ommmmx^^ r mn-^ 

^—MU (M' ) 

W^v'';/>^60ia-S: (El. E2. E3. E4) {ZM 
T^mi<^J:=^>^<'^^yyyMm (e) ^-rx^7iii-^:ii:^-# 
® ^ i'ogg^R^K 1 7[/3l 9 </:)i-^i"4x7!»^ 1 mi^n[L-iU<o:^fi(^o 
im^^iMi 1] K(c^ij^nrv^6^i^^^y^<?5lfliiEfa: 
tc ^-5 1 A r ^ ^6 {c . /)c (y:)irt itt v 
|gc^ ^ -y utjis {vi>f.H- 6 ^#liJ ^ ^ — y i-«!>a (1^ ^ ^m, 
Vti^^Mm^i^^—MU (m' ) (^-hliiEffi (Kl, K 
2. IC3) ^rW^lffl-r'5|l2cO;^ V.^^i/';/:?^!!!^ 

(K) ^mfji-^^^zt^^mt-r^m^kmiTj^ioiD 

40 Itm^. 1 2 ] HfjtiilfliiEfia (K 1 . K 2 . K 3 ) 

m^^m^x'mm\^i>=--M^ (m* ) (oimmttu^i 
mn\mi3] mi<D^>^<^y>yy'mm. (e) om^ 

(El. E2. E3. E4) =1— K^D^lcO^ 

v^^-yu (16) CQ^»a (N-r ) , ^fcfS-r — (2 
5) <OB 1 <^^v^^— y^- (1 6) (T^^iijijiS (M' ) f}^h 

50 fj- X m^mm<Dj7fix. 
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(E l, E2, E3, M^) i6^Xl1J^^2 0:>}^>^/<-y^y-f 
PiSfC (K) COMlEffl: (Kl, K2. K3) (OW]:^7i)-. m 
.1 co^v^^— (.1 6) {C^<^v^^— VI/ (.1 7, 1 
8, .19. 2 0. 2 1) OOHilliJfliM (M' ) /J^ib;r!^;j3c$ib 

(N'r ) c/;>ia-7- (El, E2, E3, E4) ^oj: 
O^WffifiS: (Kl. K2. K3) fA. lM)]o:>mm\^iy=^- 

iC(i(£i-otl1liE^i^^--/^*S (MK) ^-^It^^yc^MC, 

(El. E2. E3. tUl^^iX^-t^Wmt 

im^m. 1 6 1 1^ 1 V y'wm ( E ) (jm)t. 

my (EKOMP) /jS, nMitt^^'m-^f&.^B:^(0\^WL 

fMM;*;3)c5> (ekomp) /j-'S--^ v^-^^y^cofiilll!!^ 

^l?^*<i'^i--5 :i <^ €riPfm(bi-6ra^i^^l 1 0 1 5 CO 
[ t?p|< 1 7 ] ilfi tfl:^ 1 CO ^ >y ^ ^ iT'il'S: ( E ) c;:> 

1 6 lctB«co>7i^ix. 

18 1 1 c^:)^ ^-^^i/ y yJMWc ( E) o^:)^>/d: 

< ^ t> 1 ocOt#/jJc7i3c^> (E KOM P) ^-A^^^l^^ 

[irnkJK 1 9 1 ® 1 CO;p< W^v'ry :7mSEc (E) C'^/j: 

< <t ^ 1 o<7)fi|;jX/}Jc^> (E KOM P) /j^PR^^ibfctacD 

W<^t^'^tM^^ 1 6 1 8 cov^m/J^ J JR(CtCit|S<^ 
[ff|5ltJl2 0] ^1C07< W<iy';/:/P#m (E) 

i-o - ^if^^ct i-'6i?pRJl 1 6 7!/M 1 9 toi^TiL/j^ 1 

wmm 2 1] If 1 7« v- y yyMm ( ^ ) ^'j^ ^ - 

fifl:4oJ:u^=3- Kq^(cmii'oi^/J--^v^^-/nI^coni](ci?r:i^ 



ii^::^flt^q'f1-6lillC0;^>'/^i/:y:/fMjm (E) co-g-li^/ijc 
i^i^yjK Hfjtfi^i^aL-/nt®coi^Il(c(i{li-^^ 

y^T'^ ^ i: tc . • m'y^Mm^ $ c^:)|5I^7ii $ ixfc^ >- ^ - 

7(? ti^i^i^iH 1 6 7!/^ 2 1 <7:>i-^m7:i^ 1 miz,mi^(D'jjmo 
I m 2 3 1 — K '^i^ (c o ^ ^ - v^ij"^ i^s (c 

(/:)ia:;k:fiI^-tM]L/c^V^a5l(7)7« (E) CO 

[liljRJH 2 4] mi(^:>?^ >'^'^'y y :/PJ'S(^^i-Vj: < ti, 

111 i- 6 3i-4^7l£'l^.XI: ^ c^:>/?^ m EEi- 6 >- — ^ VucoS 
^feVj^ hm-xm.^ BiiSm^ 4^ i- <b <^ . 
20 i&:^fffiJeiimc^i:^6^t^K^3c^>coi)*/>^ :y^/^^<;u 

51 2 3 COV^TlL/;- 1 Jl{Csfi«(/:).^7rixo 

2 5) m 1 co^ :y y'?^W:<omr&r&6y 
^ L < fi^Sc 0 B /jS/^T* L. < iiU'Sc 1 

30 X = C* (-^v^oL— yPilJSD) 

EKOMP (X) =A-hB* [SIN (X) /X] 

ic J: o r ^ ^ ^ ;f^<^ ^'Wi- 6 ^ eh tS^lt 

1 6 7b^ 2 4 c/,:)i- ^i"iL/0^ 1 Jl(cntliBc(73;^j ffeo 

2 6] mi(0:/>y<^>y yi^myj-m-^Tk^^ 

IfJ^Mm^iitBi^^co^ V:^— >''<y^co^^^llJlc^:5l^r 0 t 
im^m 2 7] m2CO:^ y yy^m (K) omj^ 

f}}i^A (KKOMP) fjK m^m:$^7k^B:^(om^<DmK 

—y<;i-XP>^ tti^\c^ L < ^ co 2 f ^ 

50 JoV^T, /h$>^j:ffl$r-1ii--5w^$r#ia<i:r'5li1;RJHl 0 
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I mnm 2 8 1 m2(o^'^y<iyy ymm ( k ) 
im^m 2 9] m2(o?^i^y<iy^;^ y'mmoxmf^ft^i^jH- 

im^m 3 0] 1(5 2 c^;» p< v/^ v- y^^^m 00 (/^J^J^JU 

y'mm ( K) amo^-fj- ^r^mrn 1 4- ^ mm^mm-^- h m 

Jl 2 6 7!; 31 3 0 <7:)v>Tn/j^ 1 iI(cnEii|^(/:)::^f£, 
[H^^lt Jl 3 2 ] ^ 2 CO >'>^ :y :7llfccOtiVM;^c:5><7:' 

coi^4'ffix.4n^:: t ^¥rmti^^m-AOM2 GJYMS :i (/:) 
[r^^ltri 3 3] m2(0^ >^y<'^^y:7'm'^(Dmf^)iti^>(0 
r $r ¥m t-^^^ m^km 2 e 7!^ ^ 3 2 <D V .1 

(K 1 b , K 2 b , K 3 b) ^-m^'ei^^—Zl^O^mciiL 
(li-^^v^^— /l-CO^aWS^OiaT- (E 1 a . E 2 a . E 
3 a, E4a) t'f^^i" ^ :i t t . 

wm(^ytrii-^(^yi(^i^h (z) ^mm^^i^^—y^m (m' ) 

ia-P(EJb, E2b, E3b. E4b) t'i^^i'^:i 
wCO^-^i: l^xnhihtzm 2 (A 1 b . A 2 

b, A3b, A4b) ^mimm (a) ^'jri.xr^mt, 
m^mmm^i^^-ji-^ (m' ) tit'^xmm<Dmm'e 

x&:^Mm}^-:>mmmmit^n^oxrj:f)- ^ mmx^, o t 

tiyiC^ ^^mfJ^^'^W^ (Al. A2. A3. A4) 

tm-x^^. mmi^tzmmi^:itoK'^xmj^mf/^o tfj:^ 

tfimm (A) c/yH^m]^^mrdmm(om^L^(oninyj^ih^^ 
i^s^^ztt ^mwi t -tmn^^ 1 vj^ 3 4 <oi- ^m/j- 1 

ItS^Jl3 6] ffr:^T'tiS^7l£'^Jl:$ (Bl) (Dm 
1. 5fe^;^^^Mi^ii:tl^K§x.fc5^£lEjtt*-K (I 3) 



(4) - 15 2 8 5 2 
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^mit^ (14) ^ifV-^'^:Lt\zX^m^a:>^iy=^^;\. 

(1 6. 1 7. 1 8. 1 9, 2 0. 2 1. 2 2) C0|^i5l 

(cr^o S :^tt. ^^it fcf- K ( i 3 ) (O 

mm^^nfz::i-v (1 1) co^IS/p^<^^^^^^^^§:3^ 

'ifr (1 5) (/:»-l^ll^(cJ:J9^^i-oC^^. -^^v^zx-yu 

z^^—jV (16. 17. 18, 19, 20. 21) (OtS-m 
^X^.fz.mJn^^^mx^-r7^—mo■)/<)vy. (4 1) Xthhbh 
10 ^ (2 5) >^tcmfteJt#/j5 

(M) /j5S:^>:7i£'j£Jl ^ (Bl) (/,^^r7ii(0!g 

f?^] fii) ft^j >^ - >^ . i- /j: io-h^i>^—/uWi^'^:^ 
■M^ (Bl) h'm(cJ:o-CfAviri-'5r D 

^-K (11) (ommconm^'tcomm^ivrc^^ 

(M' ) /j^b^ti6^::i:Srt^^i-'5— ii|I^7:>^^V^>'^ (4 

1) ^jr^/^rr^fc^^fc. sr^^s (15) X'Si-^i^Tzm^ 
20 (15) o^r^.hz^^yh (2 4) ^rfru-ci^cfti-^r t 
^*7Mr.-Jl:$ (Bl) </:>rr7lico^'Scf^t^il^</:)il'ffi (m) 

yi^ (16. 17, 18. 19, 2 
0, 2 1. 2 2) fcJ:i9l^nJc$ii.6l3^g|5:}c;J:OTga5;5>P:> 
(1 1) -^'ct^^cb^t^tc, l5fAiI(/>3^(/-^llijfB^ 
• v^^ — (16, 17. 18. 19, 2 0 . 2 1 ) ^6 J: 
rJBxr}Eo:>m:^^'M^:^ (Bl) fj^h^J:^-^-^ (2 5) 
a^^JLr=i-K (1 1) ^!!S.'g^i-'5*^i^g^JIX»?S^^-e^b 
^X ^ 

30 my^y'-i^ (2 6) ''&<^-;^(c^dv>-cilU^ei-€)# 

(2 8) ^^j\-\^X)\m^i\.^^y Mi y^J ' /</U^<D 

rci6(0^^i)ltioJ:U5s|-'m^>7^-->^ (2 7) , 4oJ:c>'S:^^ 

(15) itigM^iL^wt 

#f ;^ ^ y (29) {c;!jpx fbiLS tt\>\z.^(0 

2oe^^i/aL— — (3 0) /j5 2 OCD 

iffigci-'5^v^^-'y>C0^PJi|'a (M' ) ^'^^i:7!^':g:^$C0 

m~^m^'&-^^^xmM<J:>^^y =^-jvm^ (M)- {Ciiro< J: 

MjE^i^^-/uii«s(t^^ii^mr^*tt>'.7^-i^ (3 1) 

[ii*nltJjC 3 7 1 ie7^% t*- K (13) i7;»iEtS/j^m>li:7l^ 
(Bl) J: »;Mv>- ir^irrfS^i-'Slil^Rils 6(c 

50 /U ( 1 6 . 1 7. 1 8, 1 9. 2 0. 21. 2 2) (O^ 
-4- 
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iTiKcrnoT^lirllE^tr^- K (13) ^mmm^Mi^H't^:! 
t ^mWi t i-'5l?pRiS 3 6 ^ fcii 3 7 \zmto:>'3t'^-^iiE 

Pi, EKOMP2. EKOMP3, EKOMP4)</:) 

^c:i6(O.WiIE;:^x-v^ (3 1) iA. mm^mn%)1$L&>^\^m 

i-6 r <^ ^ . t t^^mm^'y^-Mm:i%\)Z ufcr^ 

— i^'cOia-P (El. E2. E3. E4) 

iL^'ita^- ^ fcii- r e?: T i> m^:^y'-i^ ( L u T E ) 
^rWi-^ :i <ir ^if#ffife^i-^l^^:^l^il3 8 \z.tmo:>^^^^ 

[M;RJS4 0] HfitdtfliiEx^-v? (3 1) iA. m%M 

mi"^ ^ —/\-m\z%\)Z L ji;]^ ^ - ^ c/:) ii sIchljIEft ( k 

1. K2, K3) 0:>fkr^^rY0W>'2.0:>:^>^y'^iy^y':/Wm 
(K) (O^Wn^nX^y (KKON4P1, KKOMP2, K 
KOMP3) C0fc*??(7:>P,^><.7^ — (LUTK) 

[m^^m. 4 1 1 IKi-g^^ 7^->? ( L U T E ; LUTK) 

(DT^ h':fyV fM'^m^^Wi^ (32)^ Jii^i ^ 6 r 
i:4'^}^fmi:i-^irf5Rj:M3 5^/c(i3 Q\z,m^o:)^^i^^ 

'mm\'^^j=i.—jy^mx(Dm^7.v'—^y^ (lute) tciioi'^-c 

dk'^^i'i.fC'^XO)}^ V y -fmi- ( E r a . E 2 a , 
E 3 a , E 4 a ) . fSihmcm 2 (OlliUlj^ v^^— /H|i/a(^ 
i^T(/:)7f V/<>-5/:7*'ia-7- (E 1 b . E2b. E3b. E 

4 b) i-3X,^(Jm2o:)Mm\'^^J'=^—Mf^oymliEm. (K i 

b. K2b, K3b) — B#ri^(cm4»ii-'5fcAe)(7:»ai^ 

(-^trl-ilE*,^^ $ iL/-c 2o(7,-)y^y (33, 34) i:. 

mjsea^ 1 (omn^^^y ^—M^<D'^i^m^- (e i a . e 2 

a , E 3 a , E 4 a ) i6X.VmmW^ 2 CD^illlj^ v^r^— 

*s<o|iiEfig: (k 1 b . K 2 b , K 3 b ) ^-^:i-^i-'5fccV) 

{CmmEi^-^-y (3 3. 3 4) \C'^^^i\.tLW.\.<DMi'^7^ 
— (3 5) 

mW.%y(D'ii^i^:^^v- — i^ (3 5) C0T'^hy^°:yh (Z) 
(E 1 b , E 2 b . E 3 b . E 4 b ) ^WWM^ (A) 

^^rLTif-^^fi;^^^-v^ (3 7) ^c:}ol•^■T:^i^J^l::i--5fc^6 

IC, Hutfiill (3 5) i6X.V*W^2 0:}:^^ 

D (3 4) tcai|i&*$iLfc|5 2CO^''^>'>^-v^ (3 6) <b 

w-mmz-ny&\^timiE^i^=^-M% (mk) 

ilJv^zz.— yulg (Mb) J: /utM 

[i^^jRri4 3] mjtai?'f[njTjm (A) i)-. 



(5) , il^fOHijiy - 1 5 2 8 5 2 

^ ^ <!: t,tc. if^::»;:"fia:/jS*i'i^fe»iM (Alb. A 2 b . A3 
b, A 4 b) C*^!9, Pig Lfc(&m{>l^dl'^ria;^;: 

iri'pkJi4 4] iif(a:;?«v/< (42) t-fk'jty-v'—'y 

(2 6) . 4^ibt>'{c31liiftioJ:U^fj-'m;;^x-^^ (2 7) o:> 
PH^^cfe^^^i^, -^xnVu;^ (4 1) co_h#*/hiiTMiim 

M 4o I' > T . ^/J JW (bm^td ct mM m^-^ tm:^ ^ - 

10 (2 7) (Ci|^fti-^c:<l:4'#|S!!c.J:i-^||^';RJH3 4 7!^^3 
[0 0 0 1] 

o:>^ 1 . 5 [^tf^^^m\^mii^m^fci^^i%\^— 

liit $ c/.^::'- - V ct o T ^t^lEi- -5 w t {c J: (9 n - K 

7t:^l^(?:)r l>:7'':y hi-:frbTJ^ffi-5C ^ ^^YT'^^t'-T- 
[0 0 0 2] 

40 mm% 2 3 4 0 6 8 8 -^Ic J; oT^i^^-C'^^^o — /3^6^JtC 

[0 0 0 3] Kfi?ife<^ft$H"^ti. Y(D}l)5\Z.^' 

50 wC0 9^, Tfe^^^i^t*- Kc0iSi$fi^'^.|^^^cD@ut^^7T^ 
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[0 0 0 4] itU^^- V^om^'^\iL-Xi^^Wym.}^MW^ 
ii. K/j^bIxMI!icSL$n6^a(/^fl?0ntfu^M (He 1 

1 — D u 11 k e 1 — Mo d u i a t i on) \±-ji^^o:>zi 

- K^^> /jrlEfit ^ ^ 4. o r ^ L r C ix tc^J-r^ti- -5 ft 
[0 0 0 5] 

\^)^j.T(o^ots:\tw^\c^3\^x?^\m^^^^'^^o -mm . 

[0 0 0 6] Y^^^^^^m^^h^'MMim.^o:)}^^ 

[0 0 0 7] tiC^^O^Et^J:^ ^iJ^^;}LfcrJ]]^t±. 

mmmi^^^v'J^ (UjO^L^VpP^. rco:ii.ftfJv^^^7"i^fi 

mmxm mx^^ ) ^fSi/n-r -6 ^ (c j; o r (o^nwi: ^ 
[0 0 0 8] z(/)^m(Dn 6^f±, ;;^..^,^Mcit L/cT^ri:?^ 

[0 0 0 9] 

[ wkm ^ mm- ^fz^j(D ^i^^R mm ] :i(omm i±±m 

i" S ^ ^ —/l^(Dmj^Acm^J^T 6 :feT CO :n > fcf v- 3 
ii -5 MiE fit o T , ^[Tilco ^ ^/n|is {c^i- -5 ^ill'J 

(0 0 1 0] X, z<Dmm(om<Dmmi^^iu^. m>^> 

2o60;Tr7irU'-^/i-6DnntC:fol-^r^ u :y >^^^g^^:fr-LT 
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T . 2 ^(/)^ 1^=2. — ^ il^^i- ^>^y^ — iyfj^ 2 oc^ig^^e 
^ ^ ^ — y^/^f HiJ*® ^S^^*^ ^ <0 :y Mgr ^ 

xmmi,^mm^ixfzmiEm\^'^'^^^xm^^.(/:>^iy=^—y^ 

10 [0 0 1 1] -^mn(Dm:^mmit\^. mm^ix^:=i- 

[0012] r(7:)|3 6^j(7:)fc:^6}c. Sv^tcPfgi-6 2 
^ ^ —jU(D\{m\± , s HUy $ it^c^ >^ ^ — ^ elc^ 

im~^:)sm\cx^xmoiv^. z<D-jfm{cio\.^x. 

(CJ: «9 pr^n'Ji]{c}d>-^^p« V^-<^>:y:/f^f>CCOcI: 9^cC^"^;^- 
:^' ^ ffm 4^ 66^n^f /j » h Alii- ^ /c ^6 ic^ v^-^ -/ur|F^ com 

ll-3i'J $ v^c2. — yMaT:/^ ^K^<7:»^ ^ — /i^ta-- ^ j: 

«9 IE fit ica^^ll $ 4x :^f^ {- ^ a. -/uifs ^m.J^.'^^^-ti- ^ 

^ V r c/) g (7) ( c i^m ^ix^y<y ?^—^(Dmm^ 

Kmy-r ^ ^ ^ -/Ma (cf \i ;t T . mm.mfi:m^^ io-^ 

tzn ^mtR ur . r bii^ $ ivtzm.^^io^^nm.'^' 

ir;7.co J: .3, ;^j:ilkgi|6tl^te^i/::i-— /i--i|'S(/)m^'^;^^ 

:)fe^7^i^S^ilcoiij{t4^t?fe. RXJ^m.^.U 

-^-x ^ ^ co{llicot^lfi)cl^u°o&]^co!»^i^j£ ^7T^i- (7) T'^'> 6 o J: 
[0 0 13] Jhtfico::^^(i. -^^ ^ ^y'^^^y^y. 

50 ic jim $ n/c y- - zfjvR n'i^^wL ^ (36 ffl -r ^ iHiiJS ^-©(c 
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[0 0 14] -A^m9]^-mm'^^^timcu. jijiEfit. kii^ 

^i\.xmm^ivn^o iE^s:^^-m^n'tvx. mm^iv 
'r^?^{ziyti^x^xr-m-'^j\ '>/j:< t%>m~^-^zr 

[0 0 151 -Amw\\zii;^^^^^^t^^^-mm\--t\^x. w\ 

m o):^mR'(^^^m i^—^/^^^vriizx $ ix 

h(/)w±m^mn^xmm^^i^o ik^rn'M^Whi^c'^-^ 
if >^ -V -tfj^ mM(ommmz ^ ^ m^\z it . mjf^mu. 

^x.^m^ vxm^ (/:> ^ ^ —Mt (K) Jllfilfe tc 
[0 0 16] ^i/^— yi-i|iac/)M(i, irco^v/^— y^tc 

± H^-e ^?^x-h r«;^i 4^ c/) <^ 4^ 6 o 
[0 0 17] :L(Dm^iz:^'^if^-^^:)jmRxf7k^Mmz 

-6 C /;sr # -5 ^ r^^d^iEI'-S r t /j-X^ 
[ 0 0 J 8 ] 

tc/Tx^nri/^oo ritfi=3— Ki 1 60ja?:;j6r)-v— i^T'^ 

[0 0 19] -=7 — 2 5fi6iia<0^i/^— /H 6, 1 
7. 18, 19, 20, 2 i X^mf^^ihs tHhii— 

od^icR^ (^) tm (m) tfji^xio^). '^^ixm^ 
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it^Wc:»^^v^^-/n 6{i2(lAi(/.:>^,yinHfB 1 

WL, Z:oy;)(/:)'^rv^zi.— /Ul 7 {±4 te(/:>y^v]fiMB l oDitM 

8 , 19, 2 0 60 fiiS^li^Tfe'l: ^ B 1 <b |n] Cil>a ^"W 
Ao^660^v>^— /l^2 1 2 (l^ac':'yiy^7l£'jl£I^^ 13 1 

70 [0 0 2 0] =1— K 1 1 0>^fi!l!tCi--5fciC){C^CO±lC 
$ tLfc7l^^^ - K 1 3 fc J: . &fj^ h:^^^r=\] F (O 
-Jj\rA^^^^i\.^o t'^- K 1 3(/:)5it-^So/j>60j4 

HCt. ^3Sii» 3 8 ±(cr 1 3' . 13". 13"' (Cj: 

[0 0 2 1 ] HI 5 fc>i ^tv^ J: 9 ic. ^ t:^- K 1 3 fl^ 
^iHniJil 4(cJ:oT:=i- Kl i 0)±i^zmm.^ix. ^<D-jt 

mmi ^(Dm-Mmtmm'^\-'^ymm- 23 40 688<i;ii^ 

it. K 1 1 oiMJfiSc/j^^ixft^t UfCTtti^^^ 1 5 ic J: 
K 1 ,3 J: f9 t^it. K 1 1 (D—Wj^X, ^ K 

[0 0 2 2] m^^nMrn^iitzm^-n. m 1 tcjav^r 
::3-Ki i(Drxmc\w?i^K}Kxnm^ix^o ^JE^t^ 
- K 1 3 (7)^fix±co(Jit5^ ^ , ^m^£^nn±(o^^<o'^ 

L5^v^:n.— yH 6, 17, 18, 19, 20, 2 1 (O 

30 mmcommzmm i.x~mxmm\^mzm^^x. 

$it€»o 

[0 0 2 3] W^if(Om\Z. ^V^aS:^>/J^e>ev^g^55>--(^l?^^^ 

—i^2 6cotU;^7lcioi/^-c. HI 1 {c^— Ki 1 coTt-Ti^^ 
40 [0 0 2 4] my>^^'r — iy2 6<OtU;^{C:JoV>T#bn'5 

^25 (o^^^M^^-^'^o :i<Dmmt\-xm i coHngic^y 

[0 0 2 5] WJf:^^'r-'J2^<Dik\z\X^y^^y^^m±m 

2 8 Id J: ^ fK#j-r^im;^^x-v^2 7 /pjf^t , ^<Dnm 

y^T — iy2 7fi, (^jx.f^, z:ocoig^i-^x'?yu>'. 4 i co 

2li3ftj^^f4^o/c'^>^)^Xx-v?2 6 tnm:^T-i^2 7 
50 t(Om\Zt^i^^iX^ UtV>ffllHl?S4 2ti, ilS/rCO^NVp;:^ 
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4 X (O±-^'Xi:XT}^^^0)mW\ (f 1 a n k) /j^. U^^l-^flfi: 
2 7 corr UV^nm^-IUPl^M^i^'So :y ^ 2 8 </>m 

. ^ii^fecfis: 4 3 . m ^ {mm ^ nmm(\^ tcsii^'u $ n 

.L L 2 = 4 . 0 7 <^3i^i:7l£^;^^ -^ev^^— yl^ .1. 8 
PftKLL3=l. 6 3(DS;^7fe':^;i:$^, ^v^^— 
9f^LL4 = 0. 9 SCOM-A^^"^^^^. -^v^zi.— /U2 
0 L L 5 = 1 . 0 9(/yMs:^^~M^^'^. bX-^v^^ 
— 21fiLL6=l. 63 (OmA^^^lB: ^ 

6. 17, 17, 18, 18. 19. 19, 20, 2 

0 , 2 1 c';)aw7ii^ ^ . 7< ^ y 2 9 {cmm 

fc2o(D^v?zi.— y^•il^R;7^y^ — v^3 O/j^bcJc-^ i:)!^^^ 
•^(7:)t^</>h1liE;^7'— >?3 1 fc^dv^-cSv^tcJ-ttJe^iJx 

[0 0 2 7] 1^ Cmm(0&.-n\(0 =1 — K 1 1 ^7^'l:i-6 w 

-/i>il3M(^^iy£m^t::tiiE-X7'~>?3 1 {ct&^4^$4x^o ^ 
J: -3 L r , MiE::^i»j (cia v ^ r MIE ^ H ^ t mum 

mco7t^6{c. ■^(/:)ai;/j3 9 tci-oV^rW]gi-^^ v^:^.— yi- 

[0 0 2 8] iii^ci-'o^v?^— 
aS;'jfmi:, -'&'^r(0^'g^^C:fcV^-C1^1liE><.7^-v?3 1 fcf^j^i 

[0 0 2 9] ttiL«h*t,, ^(oMiEtijjai:icm,ii3tfb^n, 

^ntc J: o TIE! 1 - 4 <0 J; -3 l-^Sfi'JtcfffiB&lb $ i-^ 

-60 r(7)J:9{cLT, ftljIlE;^^^ — v^3 Ucioi^r . 13 2 

9 4 m<om)^^M E KOM P 1 E KOM P 4 cfc t) /j: 
/l-ta=l. 6 3iCOV>-CI91f^/j^«C$nTV^«o jjeJT^ 



(8) 7- 1 5 2 8 5 2 

:fm'W!:<r)mfil^m E KOM p 1 E KOM p 4 (^fiiifi^ 

[0 0 3 0 ] 11 2 (C^oV^r . — 0<7:.r^V^/3)^-3^X5^/c:(t//^^-- 
/js n - K ( c mi L ^ ^ - y n|iM (C o V > T JT^^/c ^ -Wi" 
S r ^ \±m^\x^ D , ^Nmt^/j:?f^^)l.s^ :: ^ fiii^Jii $ix 

20 yH|iS0r)^fc<9 0D|l11P(ltC^oV^'C s i n (x) /xOO^f^ficD 

[0 0 3 1 ] m2(Dm^(omMm±.x\ ^s>rL— 

yH 6 yl/ijiaM' = 1 . 6 3 (C^oV^TSt-ii:;^/!"] 

^ cola -F-^ilo ft oo fH^>^v^^— y^-^M 1 

I^^LT, 0. 2 5 ->';/7^(?:)|23-T-^#T. i^^i:?!^ 

jfj:i%$(^2 fgtc|^brf:J:. 0. 8 ://^v->;/ y^(^|23-7- 
iMi:7l£':S;R$^/:)3fS>?3Lt/4fgt.cO^ W-^v-:^ -/ 

[0 0 3 2] >'/^>- :y :7T^'ScE fiMlEfii E 1 , E 2 , 
E3. E 4(0'^iL-^*iL^'^^7lr-r'6fc:*6tC, I2|5co4(iaco 
— LUTE1'~LUTE4 lCtoV^T-¥x (b^ 
€)o EfJt:.. ;^ >'/^>^:y:7m3^E<Z)'^jr^#;<7)ji^;*^5^i EK 
OMPl, EKOMP2, EKOMP3. EKOMP4 
{i, H 2 (7:>#Ha;^ X — LUTE1'-LUTE4 ICp^itjic 

[0 0 3 3] WilEttE 1 — E 4 (D'i^^m^y^'r — ^J' L U T 
El. LUTE 2, LUTE 3. L U T E 4 IC J: o X f^t 
40 TiE^iV-So 4l®(/:»;7.x — VOLUTE 1-- LUTE 4 cOtU 
m 1 co[lI^<co|? 1 co-^v^^ — yH 6 CO "Ft-. 
E1=0. 25. E2 = 0. 8, E3 = 0, E4 = 0«!r 

^iLo. :iHJo(oai:;^?ft-rfi. >5 v/N-i/^:7T^fcE(7)4 

Iia(7)tfe3c^^- E KOM P 1 — E KOM P 4 imV^^^ 

— yu*BM' =1. 6 3coK(gtcii'g'ir5^:i-5(??4(iaco 

ffiE i'-E4icis^-r^, mU'r^T3'm:^^\'^x. mm 

y^'r — ^y L U T E 1 ~ L U T E 4 fi, MiE^>7^ — 3 1 
50 OJ^T^— v^fCjol^T, flll<D^v^3.— yH 7. IS. 1 
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9 , 2 0; 21 X*0)m7iE'^i^(^)tcl^:>(/)^ >y< y y 

^ji:fiEi-6o ^H^.^y'— L u r jl i — l u t e 4 J: 

7 , .18, 19, 20, 21 (/:>T'C-^iL^'iL|^l|;j $ 
— /l^ 1 6 , 18. 21 (}:)tL^)(D\U \Z 1 ~ E 4 

[0 0 3 4] (l*)'^(7;>ill'J;ir^v^^— /i^ifrsc^;^ 

Scfc tt T' < liijidi L ^ — y U a IC J: -5 ^ ri. —/U b 

K ^ . (g! 3 <o fiBlE;^^ 7"- 3 1 fc^bH , ^P^fc# 
v> L U T K 1 ~ L U T K 3 ic J: ^9 -^-X. t^ii'^c 

^ol'^T(iWcHo(7:)t,%jJc^^^'^rUTl-^^o II 2 (;^;^ >- 

KKOMP2. KKOMP3(^. HI 3 (C^ol^r 

[0 0 3 5] m3<Omm\:i:3t6\-^X. tlfijE»IcKtO^-r(/:) 
-A^-M^M:^ 1^2. ^y^xT^'Jtil:^ 2 i: 3 . RV'^^t^S. 

3 4 {/:)-^iv-^'iL(7:>RJir\ m 2 i^y'^^^^yylMm 

Kt^P/33c^-?#KKOM P 1 , KKOMP2, KKOMP 
3{i. ^ih^ll-^mm^TT^l^Xl^^^, 
[0 0 3 6] ?^y^<iyy':fmWcE(Dm'^tVX. m20) 

P ^^Jlix. 6::^Jr:fc(c: J: »9 .fim^^cCfi|jIE^'#5 r ^ (iurfig-C^^ 

[0 0 3 7] ^v^^-yui 6C>fc*6{C. 7l£'J£.^*itf±. 
3 (/:»IlI^iC 0 . 8 (DmiEm^'n^iMt l.X^C^'^^^ I . 
6 3<^)l|lS^£^^:7^Lrv^6o l^lCO^v^^— /H 6 60T<^ 
f2id!/P^ cfc ?^#i--5-o(7>MjiEffiK 2. 

K3(i-t*o|c^LV^o 

[0 0 3 8] ^i^oL— /H 7cofc^6^c. iRijT^^v^^— yu- 
iIiaM' =4. 0 7^^»^lC, lD3<7;)i^Tt^3(iacoMiEfia:K 

1, K2. K SfiHll CO^v?^— /H 7(7;)Tl-?l^^iX-C 

[0 0 3 9] «i-*tc^;£^ixfciiaK l-KSfi, ^^^zr 
— /H8. 19, 2 0, 2 1 (^5!^cC6ifilJ/^^v^^— /H}© 
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hihkj^mi'^'^i^^—MJiM' irMlEtt'Kl, K2, K 

3 cofcty;(/>'^;^7- — L U T E 1 ~ L U T E 4 . L U T 

K 1 — L u T K3x^ fk'^ ^ ixfz p< >^^< y y ymm e 1 
'-E4{i. mmom'tih^iuzMi.xmiE^ixtc^i^z^ 

''-/H|ia(7,>flSM k /j^-^^v^^— /H 6, 17, 18. I 
9 . 2 0. 21 (Drzi^j{Clj^:fl 3 9 Xm^^ t Z \K 

ri^Jn^i-g^lHl^l 3 2(:J:MjIE;^y^ — i/3 1 (/;)— Ji^i!? 
y^'r — ^JZ 5, 3 6. H¥ffi>^7^ — v?3 7;AWjJ;^j3 9^- 

[0 04 0] ^v^^--yWb(D?}lij7iri|iM/j^Rij}d!Lfc^ 

a coiij/il*/?, (ct;ii o T filjIE $ ^ ^ I ^ 9 :t 1^1^ ^ -g- 
fi. J£JlTiO J: (eg) 5 co^'ltSii^iJ ^ t> o r L < Txio^ 

[0 0 4 1 ] 2 0(7)^v^^— — v^3 Ofl. — 

t^oymiv^' ^ imt^^ ^ —/i^Wi(Dm a . b ^ wiie>^ — 

v^3 ncatjfa-r^o MlE^>7^-v^tC4oV>-C. fiSE l a'- 
E 4 a . E 1 b — E 4 b , K 1 b --k 3 b fi. SljjfC^ 
— L U T E 1 L U T E 4 , L U T K 1. ~ L U T 
20 K3\^:t5h^Xfk7^^iX^, ^ H^</.>fii:ii^ ^ .U 3 3 . 3 

4 ^(D -^1^ 1 c;,:i7f ^ y 3 3 ^i;7^7^— v^L 
U T E 1 — L U T E 4 IC J; 19 is (biVtzM 1 OMSi^i/:* 
-yHjiSa CO;^ W^v^';/>^f^li5:E 1 a -E 4 a ^rteitL, 
Ml 2C07«^y 3 4{tyy^ — iyLUT\L l~LUTE4c!: 

^ 2 (D^i^m^e i> ri. — /ix(ti{fi b (/:)MiEfia: k i b k 3 b {c j: 

i>? hntzmi- E 1 b - E 4 b H^f ^^JCliQlti-^, 
{0 0 4 2 \ mi<D'iU^yy^—iy3 b\Cilt6\^^X^ :^^]) 
3 3 /;^^C0M5 1 (O-^v^zi.— yl-i|)SM' = L L 1 c;:);?^ V/^i/ 
• y y^m^- E 1 a - E 4 a fi. 8 fcl ffi $r ;t 7t Z 4' 
-*?-^'5/cy^lc. 7<^y 3 4 J: t9#(b4^5f^2co^>^^ — 
/nI'M b <Dm:\\l^m K 1 b - K 3 b $r.^Wi^^ C (C J; D 

H 4^ 5 H|5iii£ I i . M 1^ T i c p;^ \k ( c ii^-<. ^ 4 1 ^ o 
[0 0 4 3] ■{■m^^mm^yy'-'y^ sfj^^mhixfzm 

^Zfi. 3 4tCWdit$iV7t|[5 2<^fijr£^v^^-y^ 

ijiM b CO;^ >-^>V«;/:/ia-7-E 1 b , E2b. E3b, E4 

b tVMm\^xm2<o'^<ty^y'-i;^'d aicioi-^-cp^f^-ft 

^0 b, A 2 b, A 3 b. A4 bt±/ 3|la60MiE^^K 1 
b, K2b, K3 b(cj:o-ct;^^S:ttfcittZ{ct2eo-C 
)i=S^;^7^-v^3 6lc^|#Ui$4L^o 
[0 0 4 4] '^^y^'r—i^3^f)^h(D4m(omi^^<y:^ 

— ^ A 1 b'-A4 bfi, i?-fffi>^7^ — v^3 7--j||^iL6o 

Mkfi. 4|Ii<^|f'fiIIf^<^^— A 1 b— A4 b/j^bt^!:7E 
^Jt-Sc 4i©cOB¥fdij^'?^^— 1^ A 1 b'-A4 bfi. ^ >^ 
>'^>-:y^'ia-7-E 1 b-E4 bfCl^faUT, tfliiE^v^^- 
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7" — VOLUTE 1 ~LUTE4, LUTK 1— LUTK 
-7-. WhW{^\^<V ?^—^Al b — A 4 b (iflA)'^ (Om^Wi 
(0 04 51 l?fifli;^x-v^3 7 ic4•6V^-Cft^tW6^Jlcj|l}t 

cOfiMk?5S4o(^)gf-fiiIi^^7>^— ^ A 1. b'--A4 b fCt^o /(? 

[0 0 4 6] n^l^mn-/^ jr^f^^^7l£3§:-M ^ </:» l fg/j^ 4 
f^iO;/v#^(D|^;j)cEg-7-A 1 b~A I (^(ClliffiUTV^^o 

f5^'l;i{^ll4 r-fi. Alb = 0. 7. A2b = 0. 
4. A3 b=A4 b-Q-C^^^o A l hBLUA2 h\Z.i6 

(o.^. tela $ ivx V ^ ^ o ^nh(D^n ^(ommc^m'i' ^ 

M'L- S (^tffllE^ v^^ — /l/i|iS b CO ffi/j^fi^tiM^T^ 1 . 3 4(7) 

oritur ^{cov^T. J[^TI-s^44lUcii^-^-5o 
[0 0 4 7] ceo J: 9 ?:^i©^^-^o^/^-c, P'-fOT-Scfi^co 

[0 0 4 8] f?(ilfi>^x — v^3 7C0^i-M. tflilE^v^zi.— /U- 

tis 9{cnhn^c iE\z. $fmy-^'r-i^4 oxix. -mil 

12^1^1^ K 1 1 (D-^ — ^ 2 5 /jS-f-iJ^t$4t5o 

jE^ zx. -yPi/yP— fffi $ n ^ (c J: o -c, i^fr 

[0 0 4 9] L;5^L, i-r*fwtiliIE^;}x/c^i^;^— yl^ilSt?:) 40 
flS^. (^l;tf^tl1iiE;7>-7" — v^3 i ^<7)miE^1r — i^{Z^ ;^ 

3 0 ^ 60 ^ ci: -/i^mtR^^ X - ^ L T P>IJS Jli^ $ -ti: 

^JivXm^^/j^^(D f^ffl /j5 H -5 FWOjSa^'^:|^-ti:(HlSP& 

Elb = El (LLl) =0. 3 
E2b = E2 (LLl) =0. 67 
E3b = E3 (LLl) =0 
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[0 0 5 0] lUi JC7T>i--^— ^ 2 5(OiiJ7iltcov>-c. m 

in 2. 3 2^^t^M(^fmHcRt>*lll/Pb#e5;^Lfc^v? 
^ — yHl>l5M' =LL1, LL2, LL3, LL4. LL 

bRV^L L 6^'%[fi:L4Vj=ib. i^xT^cwm-^o 
[0 0 5 1] Cco(^HcjoV>r. L Lalt ttM^i-^t^ 

v^^— /n 6 (/:>— ^5(c>cM;c;;lt-^(/:)^v^^— 6 

v^^— /^(D— ^5fi2 3-C?l^$n-T:i^^^o (^^1-. 2 3 

tm7E;^i%tcyjK '^^'-(Om^icn. -^nicSLT, 2 3 
{i^trr ^6 - :^ iC *5 (■ t ^ i^t^ 60 ^ V? OL — yU-C' ifo -6 ^ fix 
Jili'^o ) LLl, LL2. LL3, LL4. LL525: 
1/ L L 6 (i^ v^^ — /l^ 16, 17, 18, 19, 20, 
2 1 o^mjE^ivtzWi^^-^i^ m 1 {C7Txi-^v>^~/l- 1 
6, 17. 18, 19, 20, 2 1 ^COV^-C. ^ixbcO 
^i/^-/Ui|i^(7)||lij7ir^,^^Mim^^^ 2 9iC 

TtticOct ^{c^cltt^i^o.- 
[0 0 5 2] ^CO-tv^oL— yU 



L Lalt = 1 . 0 2 

6 3 
0 7 
6 3 
9 5 
0 9 
6 3 



^v^^— yl^ 16 L L 1 = 1 . 

^i^zL^/Ul 7 L L 2 = 4. 

^i/^— yH 8 L L 3 = 1 . 

^v>^— yH 9 L L 4 = 0. 

^i/^— yU2 0 L L 5 = 1 . 

^v/a— y^2 1 L L 6 = 1 . 

m^m^j^i^xwm-^o 
m&m 1 

wC-C. iWiJTir^nfc^v^^— yn 6C0i|>SLL icoWjjE 

. ,^;t'fTi^ 6 ^ ^ -yniiM L L a 1 1 J; o r ^j53c $ ;fX7t 

v^T. Taj fiLLalt J: o t fbix. Tbj 
(iL L 1 {cj:oXll^t^x^iL^^i-'5o 
[0 0 5 3] LUTE l~LUTE4(CioV>-C. ^^cO 

^^/^ E 1 a ~E 4 a . {E- (L Lalt 

) ) fAJmiil^^V. ^{k\.'^X\ ;^^y 3 3<1^lC— 

{E (LLalt) } tl.Xi^T<^)X':>{ZBm^i^ 

-60 

[0054] Ela=El (LLalt) =1. 0 

E2a=E2 (LLalt) =0 
E 3 a = E 3 (L Lalt ) =0 
E4 a = E4 (L Lalt ) =0 

;^^y 3 4{Cfl. WM^(^)Ti-u^y<y E 1 b~ 

E 4 b RV^K 1 b 3 b . T^J:io-h { E (LLl) } 
RV^ {K (LLl) } f^^iX^'mm^i^^o 
[0 0 5 5] 

K 1 b = K 1 (LLl) = 0 . 9 

K 2 b = I< 2 (LLl) =0 

K3b=K3(LLl)=0 
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E 4 b = E 4 ( L L 1 ) =0 
(LLalt ) } RtK {K (LL 1) } fmi^^io^ix 

ix^ ritt±ai?glHm^ 3 6 •^T 4 -oo'm{^\^<y ^ 
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J: o r i^T(0 J: ^ icgjt^ $ -5o 
[0 0 5 6] 















mrm 










E 1 


(L Lalt ) 


* Iv 1 


( L L 1 ) 




Z 21 


1 . 


0*0. 


9 




0. 9 


E 1 


(L Lalt ) 


* K 2 


( L L 1 ) 




Z 311 


1 . 


0*0. 


0 




0 


E 2 


(LLalt ) 


* K 2 


( L L 1 ) 




Z 312 


0. 


0*0. 


0 




0 


E 1 


(L Lalt ) 


* K 3 


( L L :i ) 




Z 411 


1 , 


0*0. 


0 




0 


E 2 


(LLalt ) 


'* K 3 


( L L 1 ) 




Z 412 


0. 


0*0. 


0 




0 


E 3 


(LLalt ) 


* K 3 


(L L 1 ) 




Z 413 


0. 


0*0. 


0 




0 


E 4 


(LLalt ) 


* K 1 


( L L 1 ) 




Z 121 


0. 


0*0. 


0 




0 


E 3 


(LLalt ) 


* K 1 


( L L 1. ) 




Z 1 22 


0. 


0*0. 


9 




0 


E 2 


(LLalt ) 


* K 1 


(L L 1 ) 




Z 123 


0. 


0*0. 


9 




0 


E 4 


(LLalt ) 


* K 2 


( L L .1 ) 




Z 2 21 


0. 


0*0. 


0 




0 


E 3 


(LLalt ) 


*K 2 


( L L ;i ) 




Z 211 


0. 


0*0. 


0 




0 


E 4 


(L Lalt ) 


* K 3 


( L L 1 ) 




Z 32 


0. 


0*0. 


0 




0 



Z 11 
Z 21 
Z 31 
Z 41 
RXI 
Z 12 
Z 22 
Z 32 
Z 42 



= 0 

-!k±m (z 311, 

=ift:^fifi: (Z4 11, 



Z 312) 

Z412. Z4 13) 



Z 1 1 
Z 21 
Z 31 
Z 41 



■ 0 
= 0 
= 0 
= 0 



-^-Xm (Z 121. Z 122. Z 123) 
--^'Xm (Z 2 21, Z 2 22) 
= _hlrtl^/,•)ifli^; 
= 0 

i^^—Ji^b cO-Mi IE ^ zz. — /Hjis ^ ^J: 7ii i" ^<0{zm^^^ 4 m 

A 1 b = ( Z 1 1 + Z 1 2 -f E 1 ( L L 1) ) X 3 

A2b= (Zll +Z22+E2 (LLl) ) /3 

A3b= (Z31 +Z32+E3 (LLl) ) /3 

A4b= (Z41 +Z42 + E4 (LLl) ) /3 

A 1 b ~A 4 b /A. ID 4 {zff^'i'iXWcm^fj:tm'^'iiim ' 

Mk= (Alb*l+A2b*2+A3b*3+A4b 
*4) X (A 1 + A 2 -f A 3 + A 4 ) 

Mk=(0. 1* 1 +0. 523*2 + 0*3 + 0* 
4)/(0. 1 +0. 5 2 3 + 0 + 0) =1. 839 

lEm 1.8 3 9 lc|(fiiE^iL-5, 50 



Z 12 =0 

Z 22 = 0 

Z 32 = 0 

Z 42 = 0 

10 0 5 7] 

A 1 b = 0 . 

A 2 b = 0 . 

A 3 b = 0 

A4 b = 0 



^A 4 b ^#^fci?j(wfifjiE$ 



1 

5 3 



L L 2 (Dmfjm'^^ixfz'e-:^^—MSi a RXJ^h xh^z 

ti±mi7AU5fj>(^mh/)^xh^o 

[0058] ^•ty3 3Xi±. >-y<i^ y ^mi-TL 1 a 
'^E4 ai:X—m(Oy<y;^—i^ {E (LLl) } t l^XU 

El (LLl) =0. 3 
E2 (LLl) =0. 67 
E 3 (LLl) =0 
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E 4 ( L L J ) =0 

{E (LL2) } ^ ur[iJ}«(ctati$n. m> 

El ( L L 2 ) =0 
E 2 (L L 2) =0 
E 3 ( L L 2 ) =0 
E4 (LL2) =1. 0 

lililEftK I b . K 2 b RrjK 3 b f:ti--<T-tf n -C'*^ ^ . 

B^(D^v\\\\^<y }^—^(D-r^xo>m.m^Wi\^. {e (l 
LI).} t\^mmm^'^^x-P>^o t/to-c. ^<y:^-^ 

{A} . ■^^mo'hJK 1 b— A4 ho:)m^:^ >'^<i^yyyM 

as CO— a {E (LL2) ) . -r^^j^itr^-^E 1 b~E4 btC 

ffiiii-^o 4. o 7 ^ v^9fffl:^'-ffi-oPJf£^v^ 

yUrjiSL L 2/j^5gi^;.biLTV^4^V>^-^T-*^^o t/to 

M K ( L L 2 ) = 4 . 0 7 

^Atfi^'J 3 

El CLL 3) =0. 3 

E2 (LL3) =0. 67 

E 3 (L L 3) =0 

E4 (LL3) =0 

c0.hljiE^v?^--/Pi|ia/J^#t»iL'5« Mk (LL3) =1. 
3 5 8 

1 (C-i-^>tCfi7n^nTWc^Wj^. 1. 0 2 c^ijia^'W 
tAEoT^v^^— /H 6 coifrsJ: *9 t>$^5V\ ^v^zi.— yH 8 
t-^^T-r^^v^^— 7ti:4. 0 7<:0i|iS$r'-&L. ^-J 

tzj:t9. ^v^^— /n 6 2^1;^! 8cojUij7ii^v^^— yi^ts//^ 
[H] — T' ^ { c tfi) b T . |SJ ^ ^ — fifi IE ^ ^ — 
>'W*a/'j5|5|/j:5fjg:^ i-/j:t.:>t3^il,^'il, 1 . 8 4 Rl^ 1 . 3 

[0 0 6 0] ±SecO^JISf^lfiS5£$n-5^< (OffiJOI^CD 
fl^^cDilL^C^ 3o<^ilI4gy^l^/J:<^^^j^•^A/-Cn'^-5o ^ 

[0 0 6 1 1 
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2) ) ^ L-Cstl1t$iL-6o 

K I ( L L 2 ) =0 
K2 ( L L 2 ) =0 
K 3 ( L L 2 ) =0 

^A-fymm^ix^o ^o:>fz.mc^ ms^^^o:) raj /j5ll2{c 

m.^\^.±hiv. Tbj /j^L L 3 JC{ltmx.biL-6<!:i- 
/0 7«^y 3 3lC{j:E I a'-E4 aOjB:/J5>'^°^7«-^^Il 

{E (LL2) } ^ LTtBlt^iL^, 

[0 0 5 91 El ( L L 2 ) =0 
E 2 ( L L 2 ) =0 
E 3 ( L L 2 ) =0 
E 4 ( L L 2 ) = 1 . 0 

^ y 3 4 (Cfi, p< >'^-=!>- y -:fm^ E 1 b ~ E 4 b /j^— 
iTiK^^^-^p^-iS' {E (EL 3) } ^L-CfiHt^n. WlIE 
fitK 1 b'-K 3 b fi~-«acO^"^>— {K (LL3) } 

• tv^xum^n^. 

Kl (LL3) =0. 9 

K 2 ( L L 3 ) = 0 
Is. 3 ( L L 3 ) =0 

[(gliniOi^ifincg^rjM] 
JO [El 1 ] /-^-^i- K(0-'?H5^t>-CiUcmbTU-if7fe 

E , JkxlW^'^iy^—M^m 1 . 2 . 3 . 4 ic^^l-i-^fl- 
PJ^iLfc^v?^— /nJiMM<7:'x^ w<i/^/:7'ia-T-E i ~E 4 

^ -yi-it>i ftTnl ( c tt o gfiW'J $ itfc ^ ^ - ypijis 
^0 N4(D^5iEfitK 1 — K 3/ii5^^$ti.'6-^ft$4x-5;^ v-^-^v^ 

-yu-i^ ^ M k . Rv'mm.m\^mm ^ H/t&m^ 

v^3 VtOT* >->'^v'';/>^^JfcA 1 — A4 (9^. A 

. 1, A2<7);«f/j5if D^fii^/^e) ^:^'ria(l-e^^o 
[f?5F-^^oife5jn 
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S-S^^-f. 16, 17. 18, 19. 20, 21, 2 
2--^v^^— 2 4 -r ^7 2 5 •'V — ^, 

2%--'J^yi/W^^h. 29 ••7«^y> 30--2o<;;)^ 
v^^— /KDiHR^'vX — v^. 3 1 ■ •MjE^y'--v^. 3 4-- 
f!i20):^^}), 3 l (D'K^^:^T — iy. 3 6 •J|g2 

cO^S-g^^^T" — v^, 4 1--^>VU;^. 4 2 - l^fiffTt A 
•••fPflDif^J'^. A 1 , A 2 , A3, A 4 A 1 

b, A 2 b, A3b, A4 b--W^2(/y^^ifiiW^^ Bl" 
m^^^^B:^. E"-^107< W^v-^/lT^r^lgC. El. E 
2. E3, E4--If 1 cOy^ >'/^V:y>''f^fC(OH-T-. El 
a . E 2 a , E 3 a . E 4 a Vx^^v--/ y''!^^, E 1 

[112] 



(13) ijVf|IN¥7-l 5 2 8 5 2 

b. E2b. E3b. E 4 b - Mm'^i^^—/HU(Om 
T'. EKOMPl. EKOMP2, EKOMP3. EK 
OMP4-m\<D^:^y<^^>y :fm'^<Omf^}iii^>. K K O 
MPl, KKOMP2, KKOMP3. KKOMP4-- 

'yy^mm. K 1 . K 2 . K 3 - 'iii/fl-r-^ooiiiMiE 

Us Klb. K2b, K 3 b---^2(?5^aiy^v^zi.— yut/a 

(/^hlilEfia:. LUTE •••1^ 1 o:)%m'^i>^—M'^o:)m-^7. 

X — v^. L U T K---i^ 2 coaJiaty^ v^^— yHfrMtT^ild-^^^x 
10 — v^. M--^K^C0^v?:3.— yUiliM. N'r -Hilly ^v^^—/^ 



[[i]3] 




KKGMP2 XK0MP3 



N'(BU 




K2-X3=0 0.0 



I 

163 



i[ M'jBir 



ins] 
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m\i'^ 7- 1 5 2 8 5 2 



liai ] 



,13" ,13 
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■3B 




El »0,25 
E2i 0,6 
E3r 0 
UpU 


E1 = 0 
E2=0 
E3=0 
Et=1 


El =0,25 
E2 = 0^ 
E3s0 
E4=0 


E1=1 
E2=0 
E3=0 


E1 = l El = 0,25 
E2=0 E2=0,8 
E3r0 E3«0 
Et=0 EUO 


K1 = 0,8 
K2=0 
K3 = 0 


K1 = 0 
K2.= 0 

n= 0 


Ki = o,a 

K2=0 
K3s0 


KUO 
K2»0 
K3=0 


KU0,25 KUftB 
K2rO K2':0 
K380 K3-a 
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(15) 

im4] 




MKI8I) 



i|^f (IIH^ 7-152852 
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